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CLAIMS 




[Claim(s)] 

[Claim 1] It is the manufacture approach of a sintering ingredient of having the corrosion prevention 
improved by coat formation of surface activation and the front face according to a metal 
continuously, and heat treatment which continues further. To the period of activation before the coat 
formation on the front face of, it is the following. Clearance by the surface treatment in the etching 
reagent of a particle which adheres on the front face of - sintering ingredient Processing by -a 
hydrophilic-property solvent, b) Processing by the phosphate coat solution, processing by c 
chromizing solution, d) It passivates and the front face by at least one step chosen from the group of 
the processmg with the liquid for surface dehydration-izing or e sintering ingredient heat treatment- 
** reaches. The manufacture approach of the sintering ingredient characterized by performing each 
step of desiccation of - sintering ingredient. 

[Claim 2] The approach according to claim 1 that a sintering ingredient is characterized by thing like 
sandblastmg or corundum blasting for which an impurity is purified, without being based on the 
equipment for mechanical blasting corrosion before coat formation. 

[Claim 3] The approach according to claim 2 characterized by an etching reagent containing an acid. 
[Claim 4] The approach of any one publication of claim 1-3 characterized by an etching reagent 
existing in a water solution. 

[Claim 5] The approach of any one publication of claim 1-4 characterized by being a solution 
containing the acid component which has an etching reagent in 0.2 - 25% of the weight of the range 
[Claim 6] The approach of any one publication of claim 1-5 characterized by for the medium for 
processmg by the etching reagent existing in a water solution, and performing passivation of a 
sintermg mgredient with a chromate solution, dehydration liquid or water, and a mixable solvent. 
[Claim 7] The approach of any one publication of claim 1-6 characterized by the metal coat prepared 
in the front face consisting of at least 75% of the weight of aluminum. 

[Claim 8] The approach of any one publication of claim 1-7 characterized by preparing a metal coat 
according to physical vapor deposition (PVD). 

[Claim 9] The approach of any one publication of claim 1-8 characterized by the prepared metal coat 
being condensed by bulb blasting. 

[Claim 10] The approach of any one publication of claim 1-9 characterized by performing heat 
treatment at least at the temperature of 400 degrees C or more for 30 minutes following coat 
formation. 

[Claim 1 1] Have the corrosion control film prepared in the fixjnt face, and this fihn contains about 
one metal. Axe a rare earth content magnet object and the corrosion resistance measured according to 
the HAST trial by thickness thinner than 40 micrometers has the value of at least 50 hours It is the 
magnet object characterized by performing a HAST trial in the pressure of the temperature of 130 
degrees C, and 2.7bar in a saturated steam ambient atmosphere in that case, and considering a trial as 
acceptance when a corrosion phenomenon like air bubbles or a ****** field is not formed in above- 
mentioned time amount. 

[Claim 12] The magnet object according to claim 1 1 characterized by the thickness of the fihn which 
controls corrosion being thinner than 25 micrometers. 

[Claim 13] The magnet object according to claim 1 1 or 12 characterized by the thickness of the fihn 
which controls corrosion being at least 1 micrometer. 
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[Claim 14] The magnet object of any one publication of claim 11-13 characterized by the fibn which 
controls corrosion consisting of at least 75% of the weight of aluminum. 

[Claim 15] The magnet object of any one publication of claim 11-14 characterized by preparing onlv 
one tiUn that controls corrosion in the front face ofa magnet object. f t- s. j 

[Claim 16] The magnet object of any one publication of claim 11-15 characterized by carrying out 
chromizing of the metallicity front face of the fihn which controls corrosion. 

[Claim 17] It is the magnet object of any one publication of claim 1 1-16 characterized by SE being at 
east one element of the rare earth containing Y by a magnet object consisting of SE-FE-B mostly 
[Claim 1 8] The magnet object according to claim 1 1 to which corrosion resistance is characterized 
by being the value of at least 150 hours by the measurement agreement by claim 1 1 
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[Detailed Description of the Invention] 
[0001] 

This invention relates to the rare-earth-elements content magnet object which has the coat which 
becomes the manufacture approach of the sintering ingredient which has the corrosion prevention 
improved by heat treatment following the coat formation and it by the metal, especially a magnet 
object, and a list from the metal which controls corrosion 
[0002] 

For example, in order that a magnet containing rare earth elements like a Nd-Fe-B magnet may 
prevent corrosion and may reduce corrosion, it is protected by the coat by the metal If it cuts in 
order to reduce corrosion, applying a rack on a magnet was performed, but current is used in order 
that the metal coat which mainly uses nickel, tin, cadmium, or aluminum as the base may reduce 
corrosion. 

[0003] 

It is proved that it can obtain with the metal coat with which sufficient corrosion prevention of the 
Nd-Fe-B magnet in the environment containing the salinity for many applications or the ambient 
atmosphere of high au: humidity akeady uses aluminum as the base 
[0004] 

for example, IVD (ion vacuum evaporationo) from "Modem Magnetic Mat.Conference 
Proceedings-^ndon, 20-June, 1989 [ 21 or ], and 8.2-8.2.8 pages - the approach for the aluminum 
coat of the Nd-Fe-B magnet by law is learned, according to this print, sandblasting of the magnet is 
first earned out for defecation - having - subsequently - IVD - the impact by argon ion canbe 
added m the vacuum chamber for using law. hi this way, the adhesion of the IVD aluminum in a 
front face is improved, and magnetic corrosion resistance is improved bv it 
[0005] 

From the European Patent application disclosure No. 0794268 description, the approach for 
alummum coat formation of a Nd-Fe-B magnet is accepted similarly. According to this periodical 
the turther corrosion resistance improvement can be obtained by heat freatment at the temperature of 
at least 400 degrees C following the above-mentioned process. The magnet buih by this approach is 
measured by the HAST trial (high acceleration steam trial) in the pressure of 130 degrees C and 
2.7bar, and has the corrosion resistance of 100 hours. 
[0006] 

especially high, although the above-mentioned approach already induces sufficient corrosion 
resistance of a pemianent magnet to many appUcation - in addition, magnetic corrosion resistance is 
not I ml a thermal or chemical load ] enough for the bottom of the condition of the aggression So 
[0007]^ ^^^^ corrosion resistance improvement of a rare earth permanent magnet exists.' 

So. the technical problem of this invention is to offer the approach of leading to the magnet object 
which has the coat equipped with the corrosion resistance improved to a well-known magnet object. 

Another technical problem of this invention is to offer the approach for the coat fomation which 
does not need the surface preparation of the permanent magnet by the surface preparation of a 
permanent magnet performed before preparing a metal coat, for example, sandblasting and 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



10/11/2006 



JP,2002-520870,A [DETAILED DESCRIPTION] 



Page 2 of 5 



mechanical blasting corrosion like corundum spraying 
[0009] 

In the manufacture approach of a sintering ingredient that the technical problem of this invention has 
surface activation, coat formation subsequently according to a surface metal, and the improved 
corrosion prevention by heat treatment following it Processing by the removing [ by the surface 
treatment by the etching reagent ]-in period of activation before surface coat formation-particle 
which has adhered on following step and front face of - sintering ingredient-a hydrophilic-property 
solvent, b) Processing by the phosphate coat solution, processing by c chromizing solution d) It is 
solved by carrying out drying passivating a front face by at least one step chosen from the ctoup of 
the processmg with the liquid for surface dehydration-izing, or heat treatment of e sintering 
ingredient, and - sintering ingredient. 
[0010] 

According to this invention, although the particle (for example, an oxide or adhering magnet 
complications) adhenng to the front face of a sintering ingredient which is not desirable reduces 
remarkably the sticking tendency and its corrosion prevention property of a corrosion coat as it 
proves, it performs clearance of this particle that is not desirable by processing by the surface etching 
reagent. The approach of surface conditioning performed before this coat formation offers the result 
improved about corrosion resistance. So, generally it does not need to perform other well-known 
approaches in the conventional technique for surface-activity-izing. The impurity clearance before 
the coat formation which used the equipment for activation of a sintering ingredient thru/or 
mechanical blasting corrosion, for example like sandblasting or corundum blasting is not especially 
ncedecl at all. 

[0011] 

The above-mentioned impurity means the pollutant which exists on the front face of a sintering 
object, the quahty of an oxide, or other matter, and there is **** to which the sticking tendency or 
corrosion resistance of a magnet object is reduced 
[0012] 

According to this invention, a front face is activated by processing by the etching reagent, 
passivation, and desiccation. As for the etching reagent used for clearance of an adhering particle it 
is advantageous that an acid is included. 
[0013] 

When an acid is added for processing by the etching reagent, the acid which exists in a water 
so ution IS desirable. The example of a suitable acid is a nitric acid, a nitrous acid, a peroxide- 
sulfuric acid, or peroxide-nitric-acid mixture. Especially desirable etching reagents are 0.2 - 25% of 
the weight of the range, and a solution which has the acid component of 1 - 1 5% of the weight of the 
range especially. Furtheimore, a desirable etching reagent is the nitric acid of 8 - 15% water solution. 

[0014] 

Before processing by the etching reagent, a sintering ingredient is a well-known approach, for 
example, preliminary washing can also be carried out by washing in the ultrasonic bath by the 
degreased suitable penetrant remover. This preliminary washing is effectively performed within the 
cleaning solution which raised temperature, for example, was boiled. Even if a preliminary washing 
rear stuTup is after processing by the etching reagent, it is desirable to perform the washing process 
o^JJe addition which can be carried out, for example by backwashing by water. 

According to this invention, passivation of a sintering ingredient is performed by at least one of the 
foUowmg steps. 

a) Processing with the liquid for processing by the hydrophilic solvent, processing by b phosphate 
coat solution, processing by c chromizing solution, and dehydration-izing on the front face of d or 
heat treatment of e sintering ingredient. 
[0016] 

A hydrophilic property thru/or the example over water and a mixable solvent are alcohol gamma- 
J>^ty^oIactone, an acetone, glycol ether alcohol, and N-methyl pyrrohdone. 
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An example of a phosphate coat solution is GURANO DIN (brand name: Granodine) 20 of Henkel 
KGaA (Henkel). 

[001 8] 

An example of a chromizing solution is the IMUNOKKUSU (brand name: Immunox) yellow of 
brass BERUGU (Blasberg). It is Zn. ^ 
[0019] 

The liquid for dehydration-izing is well-known in itself, and acts by the principle of a hydraulic 
system permutation. An example of the liquid for dehydration-izing is mineral oil or hydrocarbon 
mixture with the property which eliminates moisture, for example, the safe coat of a cast roll 
company (Castrol), (Safecoat). 
[0020] 

When a front face is passivated chemically (chromizing or a phosphate coat can perform it) it is 

desirable to msert the washing step by water further following passivation 

[0021] 

A sintering ingredient is dried following passivation. It is desirable to perform this desiccation 

promptly after a passivation step. 

[0022] 

Desiccation of a sintering ingredient can be performed by the well-known approach in itself for 
example, hot air drymg, a vacuum drying, or centrifugal separation can perform it. 

A coat is given with a metal by the approach that a front face is well-known in itself after 
desiccation of the front face of a sintering ingredient. A remarkable period, for example, it can store 
several weeks, is a very surprising thing, without the sintering object in which conditioning was 
mrS^i invention in relation to this spoiling corrosion resistance before coat formation. 

It is desirable physical vapor deposition (PVD) and to prepare especially a metal coat by ion vacuum 

evaporationo (IVD), 

[0025] 

The coat forming method by the IVD method is learned in "Modem Magnetic Mat. Conference 
Proceedmgs", London, and 20-June, 1989 [ 21 or ] from 8.2.8 pages and the 8.2 - European Patent 
apphcation disclosure No. 0794268 description 
[0026] 

Usually, a sintering object is purified between the IVD methods using the argon ionized within the 
''u^^lli^*^ ''^^ "^^^ ^^^^ fonnation just before coat formation. Subsequently, the metal which 
should be vapor-deposited m the vacuum chamber is made to evaporate continuously. 

It was proved that the surface clarification performed by the well-known approach which used the 
ionization argon for the surprising thing might be fiirther improved by conditioning by this 
mvention. 

[0028] 

As for the metal coat prepared on the front face, it is desirable to consist of at least 75% of the 
weight of aluminum. It is desirable when especially a surface of metal consists of aluminum 
altogether. 

[0029] 

The prepared metal coat can be made to condense fiirther following coat formation. So, it is desirable 
that a still more mechanical condensation step is performed by being especially sprayed in a bulb or 
a glass ball on the front face of a sintering object. 
[0030] 

Corrosion prevention can improve by well-known heat treatment in itself after coat formation As for 
corresponding heat treatment, it is desirable to be carried out at the temperature of at least 400 
degrees C. The time amount of heat treatment has 30 desirable minutes at least As for heat 
treatment, it is effective to carry out within the ambient atmosphere of air, a vacuum, or protection 

[0031] 
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The sintenng object which had the improved corrosion control property by the approach by this 
invention can be built. So, this invention is concerned also with the magnet object of the rare-earth- 
elements content which has the corrosion control coat mainly prepared on the front face including 
the metal. The magnet object by this invention is measured by HAST trial in thickness with 
corrosion resistance thinner than 40 micrometers, and it has the description of having especially the 
value of 150 hours for at least 50 hours, and the HAST trial is carried out by the pressure of the 
temperature of 130 degrees C, and 2.7bar in a saturated steam ambient atmosphere, and when a 
corrosion phenomenon like air bubbles or a ****** field is not formed within an above-mentioned 
penod, it considers a trial as acceptance. 
[0032] 

As for the thickness of the corrosion control film of a magnet object, it is desirable that it is in the 
range of 25 micrometers or less. As a minimum, 1 -micrometer thickness is desirable. 

f"^ i?f '^^'josion control film of the magnet object by this invention, it is desirable to consist of at 

least 75% of the weight of aluminum. 

[0034] 

The corrosion prevention fimction of the coat formation by this invention is high so that it may be 
surprised. The result of well-known coat formation is exceeded. So, it is enough just to prepare the 
single corrosion control fihn to many application perfect. So, as for a sintering ingredient it is 
desirable to have only one corrosion control fihn on the front face of a magnet obiect 
[0035] 

As for the surface of metal of the corrosion control fihn, it is desirable that chromizing is carried out. 
[0036] 

According to this invention, as an ingredient for a magnet object or a sintering ingredient, all the 
ingredients suitable for magnetic manufacture usually used can be used. The ingredient which 

means at least one element of the rare earth 

contaiiung Y here. 

[0037] 

^tf to a magnet object, it is advantageous especially to use the presentation of a 8 - 

30at% SE, 2 - 28at% boron, and the remainder Fe. 

[0038] 

The following examples are used for explanation of this invention 
[0039] 

Example [ ] 1 the 6kg bar magnet which consists of Nd-Fe-B by sintering was built, and it was 
^ound by the magnitude of 20x6x2mm. This bar magnet was put in in the drum for electroplating of 
the capacity of 7 1, and the corrosion treatment was carried out in 60 seconds and in 10% of nitric 
acid in the rotational frequency of 15ipm. Subsequently, the magnet was washed by tap water 3 
times and washed twice by deionized water after that 
[0040] 

The member was washed 3 times within gamma-butyrolactone after washing for surface passivation 
Under the present circumstances, in order to prevent the corrosion of the member at the time of 
desiccation, moisture is thoroughly removed from the matter for passivation. Desiccation was 
directly earned out at the rotational frequency of the temperature of 80 degrees, and 500rpm within 
the centnfugal separator from the condition which got wet with the solvent. The obtained magnetic 
part material did not have any dust or rust on a front face, either 
[0041] 

The coat of aluminum was given to the last in the IVD interior of a room [ in / in magnetic part 
material / the drum method ]. 5- 1 5-micrometer thickness was obtained after coat formation The 
[0M2] ^ """^"^ condensed in the last step using bulb blasting. 

Ten magnetic part material built by this example was put to the saturated steam ambient afanosphere 
by the pressure of the temperature of 130 degrees C, and 2.7bar for 72 hours (HAST trial) Mametic 
part matenal was estimated by viewing after that. 
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[0043] 

Neither often magnetic part material showed plane film exfoliation thru/or ****** 
[0044] 

Example [ ] 2 manufacture of the aluminum film ****ed for Example 1, and was earned out with the 
next pomt of difference. That is. after washing by water, a member is dipped into dehydration liquid 

company (Castrol), and the moisture 
which exists on a member by that cause is eliminated succeedingly. Subsequently to Example 1 the 
magnetic part material which got wet with dehydration liquid ****ed, and was dried, and the 
aluminum film was prepared. ' 
[0045] 

Neither often magnetic part material showed plane fihn exfohation thru/or ****** 
[0046] 

Example [ ] 3 manufacture of magnetic part material ****ed for Example 1, and was carried out with 
the next point of difference. That is, the member was succeedingly dipped for 60 seconds after 
washing by water into the water solution containing a commercial chromic acid (the yellow 
chromizing mold of comp SHURUTE (Kampschulte), citrin 106 (brand name: Citrin)) The back 
matenal was washed twice by tap water by deionized water 3 times 
[0047] 

It ****ed for Examples 1 and 2, and ten magnetic part material was applied to the HAST trial and 

was estimated by viewing after that. 

[0048] 

Neither often magnetic part material showed plane fihn exfoliation thru/or ****** 
[0049] 

Example 4 (comparison) 

The 6kg bar magnet which consists of Nd-Fe-B had the fi-ont face activated by corundum blasting 
Spraying of the compressed air which does not contain an oil in magnetic part material following it 
was performed. Unlike the above-mentioned example, the member was put in at the coat formation 
rooni of IVp equipment just after [ less than ] surface-activity-izing (i.e., 30 minutes), and the coat 
was formed. 

[0050] 

It ****ed for Examples 1-3, and ten of this magnetic part material were applied to the HAST trial 
and they were estimated by viewing after that. ' 
[0051] 

Three in the magnetic part material built by Example 4 akeady showed perfect fihn exfoliation 

2*£*l*****r ^ ^® ^^^^ remaining pieces, perfect fihn exfoliation thni/or 

perfect ****** was aheady shown 48 hours after. 

[0052] 

ten magnetic part material built by Example 1 was carried out 
with air with a temperature of 500 degrees C by the approach indicated by the European Patent 
application disclosure No. 0794268 description after coat formation for 2 hours 
[0053] 

The magnet built by this approach was measured by the HAST trial in the pressure of 130 degrees C 

and 2.7bar, and showed the corrosion resistance of 150 hours 

[0054] 

These examples show that the magnetic part material (Examples 1-3) built by this invention passes 
the HAST tnal of at least 72 hours. By heat after treatment, the corrosion resistance of magnetic part 
matenal can be measured by HAST trial, and can be raised in at least 150 hours. According to the 
magnetic part matenal (Example 4) built by the conventional technique, these demands are not filled 
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